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Abstract: 


Aim: To study serum leptin level in chronic renal failure (CRF) patients on different 
modes of management and to analyze the impact of the mode of therapy on serum leptin level. 

Subjects and Methods: This study was conducted on 64 patients (33males&31females) 
with chronic renal failure divided into three groups: group I: Twenty-six patients treated 
conservatively and did not start dialysis yet (predialysis), group II: Twenty-four patients treated 
by hemodialysis, group III: Fourteen patients treated by continuous ambulatory peritoneal 
dialysis (CAPD). Twenty healthy subjects were included as control group. All patients and 
controls were subjected to full clinical examination including height and weight to calculate 
body mass index (BMI). Blood urea and serum creatinine were measured as renal function tests. 
Serum leptin was measured by EASIA and so serum insulin. 

Results: In predialysis and CAPD groups, there is a significant increase in leptin , leptin/ 
BMI and insulin in patients in comparison to control subjects. In hemodialysis group, there is a 
significant increase in leptin and leptin/ BMI and a non-significant increase in insulin level in 
patients in comparison to control subjects. Insulin is significantly correlated with leptin in the 
first group, while in the second and third groups there is no correlation. The highest leptin level 
is found in the CAPD group of patients followed by the predialysis one then the hemodialysis 
group. 

Leptin level is significantly higher in females than males in all groups. This difference 
remained after adjusting leptin level to BMI. 

No correlation was found between leptin level and age or between leptin level and renal 
function in the three groups of patients. No correlation was found between leptin level and the 
duration of dialysis in the hemodialysis and CAPD groups. 

Conclusion: Serum leptin is elevated in CRF patients irrespective of the type of 
management they are undergoing. Dialysis, has no significant effect on leptin level. The two 
main predictors of serum leptin level are sex and BMI in CRF patients and in healthy subjects. 
Leptin level may serve as a valuable clinical marker for body adiposity. 


Introduction 


Leptin is a 16KD protein hormone 
produced mainly by white adipose tissue 
(Kuwahara et al., 2003). It is involved in 
energy homeostasis that acts to inhibit food 
intake, to stimulate energy expenditure and 
influence insulin secretion, lipolysis and 
sugar transport (Mistrik et al., 2004). 

The action of leptin is mediated 
through the leptin receptor(Ob-R), which is 
encoded by the diabetes (db) gene. Leptin 
receptors isoforms have been reported in 
wide variety of tissues: heart, lung, 
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placenta, liver, muscle, kidney, pancreas, 
small intestine, colon, testes, ovary, prostate 
and brain (Hardwich et al.,2001)). 

Both the structure of leptin and its 
receptor suggest that leptin should be 
classified as a cytokine (Madej ef al., 
1995). 

Hyperleptinemia is an essential 
feature of human obesity as leptin is highly 
correlated with the percentage of body fat 
and body mass index (Haupt et al., 2005).A 
decrease in the body weight resulted in a 
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significant decrease in serum leptin in old 
adults (Miller et al., 2004). 

In infants, serum leptin was highly 
correlated with body mass index (BMD), 
maternal and cord blood leptin and birth 
weight were all positively correlated 
indicating that leptin concentrations signals 
energy status from fetal life onwards 
(Collinson et al., 2005). Strong sex 
difference in leptin levels existed at birth 
with leptin levels significantly higher in 
females. This difference disappeared at 8 
weeks and reappeared at 16 weeks 
(Collinson et al., 2005). 

Leptin level was found to be higher in 
insulin resistant subjects than in insulin 
Sensitive ones (Papadia et al., 2003).A 
combination of insulin and dexamethasone 
doubled leptin release by adipocytes taken 
from massively obese human subjects 
(Kanu et al., 2003). 

Circulating levels of leptin have a 
distinct diurnal and circadian rhythm, with 
minimum values during daytime and a 
nocturnal rise with maximum values during 
early to mid sleep (Mullington et al., 2003). 

Chronic renal failure (CRF) is a 
complex syndrome characterized by a 
progressive and generally irreversible 
decline in glomerular filtration rate (GFR), 
and is frequently accompanied by 
hypertension, susceptibility to infection and 
generalized deterioration in organ function 
(Christopher, 2000). Leptin level is 
influenced by sex in chronic renal failure as 
in normal subjects being higher in females 
(Bossola et al., 2004). 

In North Africa including Egypt, the 
incidence of renal disease is much higher 
than that in the West. In Egypt the 
incidence of end stage renal disease is 74 
per million population (pmp)/ year and the 
prevalence of patients on replacement 
therapy is 264 pmp (Barsoum, 2003). 

As the kidney has been shown to be 
the principle site of elimination of 
circulating leptin in healthy subjects, it is 
reasonable to predict that leptin 
accumulates in renal failure(Sharma et al., 
1997). Several studies found that uraemic 
patients, had elevated serum leptin levels 
(Pedro et al.,2002 & Krisova et al., 2003). 


Some patients (especially males with 
low BMI and low plasma insulin levels) 
have normal or even low leptin levels 
suggesting that other tissues may become 
more active in leptin removal from plasma 
(Fouque et al., 1998). 

Hyperinsulinemia may be a cause for 
increased leptin production in CRF as a 
direct correlation was reported between 
insulin and leptin levels in these patients 
(Krizova et al. 2003).Another possible 
reason for elevated leptin levels in renal 
failure is chronic inflammation, as it has 
been demonstrated that cytokines such as 
TNF-a and IL-1, induce both increase in 
leptin mRNA concentrations and anorexia 
in animals (Krizova et al.,2003). 

The aim of this work was to study 
serum leptin level in chronic renal failure 
patients on different therapeutic modalities 
and to analyze the impact of the mode of 
therapy on serum leptin level. 

This study also aimed at studying 
serum insulin level in chronic renal failure 
patients and exploring its relationship with 
leptin. 


Subjects & Methods 


This study was conducted on 64 
chronic renal failure patients from the 
internal medicine department of Al-Zahraa 
Hospital, Al Azhar University and Al- 
Matarria National Institute of Urology and 
Nephrology. 

The patients were 33 males and 31 
females, their age ranged between 21 and 
60 years and were divided into three 
groups: 

Group I: Included 26 patients 13 male and 
13 females with impaired renal 
function on conservative therapy 
and did not start replacement 
therapy yet (predialysis group). 

Group II: Included 24 patients 13 males 
and 11 females on haemodialysis. 

Group III: Included 14 patients 7 males 
and 7 females on continuous 
ambulatory peritoneal dialysis 
(CAPD). 

Twenty healthy subjects 8 males and 
12 females were included as a control 
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group. Their age ranged between 25 and 60 
years . 

Patients and control subjects with 
diabetes mellitus, massive obesity and 
chronic manifested liver disease were 
excluded from the study as leptin level may 
be affected by these diseases. 


All patients and control subjects were 
subjected to: 


D Full history: including age, sex, 
symptoms of renal disease, disease 
duration and dialysis duration for 
patient, groups. 

I) Full clinical examination including 
measuring the height and body 
weight to calculate the body mass 
index (BMI). 

Body weight (kg) 





BMI(kg/m”) = 

oa (Height in metres)* 
(John and Kral, 2001) 

Ill) Laboratory investigation: 

e Kidney function tests including 
serum creatinine,uric acid &urea . 

e Fasting blood glucose. 

e Liver function tests including 
serum albumin, AST & ALT. 

e Serum leptin level was measured 
by EASIA an enzymometric 
assay for quantitative measur- 
ement of human leptin in serum 
and plasma (Biosource Europe 
S.A.) (Friedman and Halass, 
1998). 

e Fasting serum insulin was meas- 
ured by EASIA, an enzymom- 
etric assay for quantitative 
measurement of human insulin in 
serum and plasma (Biosource 
Europe S.A.) (Flier et al., 1979). 


Statistical Analysis: 


SPSS statistical software package, V. 
9.02, Echosoft Corp. USA, 1998 was used 
for data analysis. The probability of error at 
0.05 was considered significant while at 
0.01 and 0.001 are highly significant (Sokal 
and James, 1995). 
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Results 


The results revealed a non significant 
increase (P>0.05) of serum leptin among all 
patients compared to control subjects 
(Table 1). The level of serum leptin among 
CAPD patients was higher than its level 
among predialysis patients which in turn 
was higher than that among haemodialysis 
patients (Table 2 &Fig 1). 

Regarding levels of serum insulin 
there was a highly significant statistical 
increase (P<0.001) in its level among all 
patients compared to control subjects 
(Table 1). Its level was highly significant 
increased (P<0.001) in predialysis 
patients,while it was  non-significantly 
increased (P>0.05) among haemodialysis 
patients compared to control subjects. 
There was also a significant statistical 
increase(P<0.05) in its level among CAPD 
patients compared to control subjects 
(Table 2 &Fig 1). 

Serum leptin level showed a statistical 
highly significant increase (P<0.001) in 
females compared to that of males in the 
three patient groups and in the control 
group. This increase remained after 
adjustment for the BMI where leptin/BMI 
in females showed 2 statistical highly 
significant increase (P<0.001) compared to 
that of males in the four groups (Table3 
&Fig2). 

Regarding results of serum insulin 
there was no statistically significant 
difference (P>0.05) between males and 
females (Table3 &Fig2). There was a 
positive correlation between serum leptin 
and serum insulin in both patients and 
control subjects but this correlation is 
Statistically significant only in the 
predialysis group (r=0.370) (Fig3). 

Table 4 shows a significant 
correlation between leptin and BMI, but 
neither significant correlation between 
leptin and age, nor between leptin and 
parameters of renal function (s. creatinine, 
bl. Urea and s. uric acid) was shown. 
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Table (1): Mean+SD of serum leptin and serum insulin among all patients compared to 
control subjects 














Control (20) C.R.F patients (64) P 
S. leptin (ng/ml) 12.137 + 10.966 26.152 + 32.519 > 0.05 N.S.) 
F.S. Insulin (uU/ml) 3.879 + 1.553 6.904 + 4.412 < 0.001 (H.S.) 

















Table (2): Mean+SD of serum leptin and serum insulin levels among predialysis, 
haemodialysis and CAPD groups compared to the controls 























Control Predialysis Haemodialysis CAPD 
S. leptin (ng/ml) 27.306 + 31.562 18.118 + 20.378 | 37.783 + 46.979 
. leptin (ng/ 12.137 +10.965 P > 0.05 P > 0.05 P > 0.05 
(N.S.) (N.S.) (N.S.) 
F.S. insulin 3.879 + 1.553 7.562 + 4.133 5.942 + 4.095 7.33 + 5.391 
(U/ml) P < 0.001 P > 0.05 P < 0.05 
(H.S) (N.S.) (S) 











Control 


Predialysis 


Haemodialysis 


E Leptin ng/ml. O Insulin pU/ml. 


Figure (1): Comparison between controls, predialysis, haemodialysis and CAPD regarding 
mean values of serum leptin and serum insulin. 


CAPD 





Table (3):Mean+SD serum leptin, BMI, leptin/BMI, and serum insulin levels in males 
compared to females among different studied groups 




















Control Predialysis Haemodialysis CAPD 
Males Females Males Females Males Females Males Females 
S. 18.512+9.707 50.541+30.032 31.243+23.352 68.323+450.881 
leptin | 2.575 + 2.033 P<0.001 4.071+1.93 P<0.001 7.013+7.068 P<0.001 7.242+4.072 P<0.001 
(ng/ml) (H.S.) (H.S.) (H.S.) (H.S.) 
BMI 28.867+5.926 32.292+7.22 27.818+6.657 31.671+8.887 
k 2 | 25.975+4.870 P>0.05 24.908+3.471 P<0.01 25.931+5.837 P>0.05 24.729+2.125 P>0.05 
g/m (NS) (H.S.) (NS) (NS) 
Leptin/ 0.6539+0.3513 1.5187+0.8416 1.0471+0.6056 2.0716+1.5484 
Edi 0.0963+0.0681 P<0.001 0.1604+0.0629 P<0.001 0.2412+0.2006 P<0.001 0.2757+0.0995 P<0.001 
(H.S) (H.S.) (H.S.) (H.S.) 
S. 4.2134+1.816 7.73+4.678 5.40243.53 7.943+6.033 
insulin | 3.379+0.943 P>0.05 7.39443.693 P>0.05 6.398+4.611 P>0.05 6.716+5.07 P>0.05 
pU/ml (N.S.) (N.S.) (N.S.) N.S. 
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Control Predialysis Haemodialysis 


O Males لها‎ Females 





Figure (2): Comparison between males and females among each of control, predialysis, 
haemodialysis and CAPD regarding mean values of serum leptin 


20 


A الا‎ 





(r=3702) P<0.05 (S) 
Figure (3): Linear regression analysis showing correlation between s. leptin and s. insulin 
among predialysis patients. 


Table (4): Main correlations of leptin among patients and control subjects 



































Control Patients 
Age - 0.090 - 0.084 
(N.S.) (N.S.) 
BMI 0.391 0.646 
(S) (S.) 
Insulin 0.271 0.159 
(N.S.) (N.S.) 
S. creatinine | 0.169 - 0.191 
(N.S.) (N.S.) 
BI. Urea - 0.045 - 0.128 
(N.S.) (N.S.) 
S. uric acid | 0.176 - 0.030 
(N.S.) (N.S.) 











Note: The table gives correlation coefficients (r value) by linear regression analysis. 
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Discussion 


Leptin is the protein product of the ob 
gene, secreted mainly by white adipose 
tissue (Choi et al., 2005). It is a pleiotropic 
hormone involved in energy homeostasis, 
neuroendocrine and hematopoitic function, 
inflammation and immunity (Ottonello et 
al., 2004). 

Leptin is partly cleared by the kidney 
and has been reported to increase in chronic 
renal failure (Stamatiadis et al., 2004 and 
Bossola et al., 2004).Chronic renal failure 
is often accompanied by hyperleptinemia 
caused by deficient renal metabolism of 
leptin and possibly increased leptin 
production which in turn may result from 
hyperinsulinemia and increased proinflam- 
matory cytokine levels in patients with CRF 
(De-Precigout et al., 2000). 

The increasing incidence of end stage 
renal disease in Egypt has made CRF and 
its management a serious health problem. 
Hemodialysis constitutes the most frequent 
modality of renal replacement therapy 
while continuous ambulatory peritoneal 
dialysis (CAPD) is used sporadically 
(Barsoum, 2003). The third annual report of 
the Egyptian Society of Nephrology (1998) 
states that 97.2% of patients with CRF on 
replacement therapy in Egypt are treated by 
heamodialysis, while peritoneal dialysis is 
used in 2.8% of cases only. 

In the present work we studied serum 
leptin level in chronic renal failure patients 
on different modes of management: 
conservative therapy, hemodialysis and 
continuous ambulatory peritoneal dialysis 
(CAPD). 

Body mass index (BMI) was used as a 
measure of adiposity in this study. Leptin 
level for each patient and control subject 
was divided by the BMI of subjects to get 
leptin level adjusted for BMI. 

In the present study serum leptin level 
in patients with CRF was non-significantly 
increased (P>0.05) than that of control 
subjects. Fontan et al. (1999) and Obineche 
et al. (2002) found a significant increase in 
leptin level in CRF patients compared to 
that of control subjects. 


In this study the variability of leptin 
level in CRF patients was very wide. This 
may be explained by the fact that serum 
leptin level in CRF is influenced by many 
factors. Apart from decreased renal 
clearance, gender BMI, the level of serum 
insulin and proinflammatory cytokines may 
influence leptin level (Zheng et al., 2002). 

Hyperinsulinemia and insulin 
resistance are common in CRF (Krizova et 
al., 2003). The results of the present study 
show a highly significant increase(P<0.01) 
in serum insulin level in all patients 
compared to that of control subjects. This is 
in agreement with the findings of Obeniche 
et al. (2002) and Krizova et al. (2003). 

There is a non-significant positive 
correlation(r=0.1587, P>0.05) between 
leptin and insulin in CRF patients in this 
study. This is consistent with the results of 
De-Precigout et al. (2000) and Pedro et al. 
(2002). 

The present study shows a positive 
significant correlation between serum leptin 
and BMI in CRF patient (r=0.646, P<0.05). 
This is in agreement with results of Pedro et 
al. (2002) and Wang et al. (2003), who 
found that leptin concentration in end stage 
renal disease patients correlated directly 
with body mass index in males and females. 

In the predialysis group of patients, 
the results of the present study demons- 
trates a significant increase (P<0.05) in 
serum leptin and leptin/ BMI in male 
patients over male control subjects and a 
highly significant increase (P<0.001) in 
serum leptin and leptin/ BMI in female 
patients over female control subjects. 
Leptin levels are significantly higher 
(P<0.001) in females than males. These 
findings are in agreement with the findings 
of Obeniche et al. (2002) and Vignioble et 
al. (2002),who reported a high significant 
increase of serum leptin in chronic renal 
failure patients than in control subjects and 
a significant correlation between serum 
leptin and BMI. 

Insulin level in the predialysis group 
is highly significantly increased (P<0.001) 
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compared to the control subjects, and there 
is a positive significant correlation 
(P<0.05) between insulin and leptin, these 
results coincide with those of Fontan et al. 
(1999) and Obeniche et al. (2002), who 
found a significant correlation between 
serum leptin and insulin concentrations. 

In contrast to these results De- 
Precigout et al. (2000) stated that the 
correction of hyperinsulinemia and insulin 
resistance in patients with CRF is not 
accompanied by an improvement in 
hyperleptinemia. 

In the group of patients treated by 
haemodialysis, the results of this study 
demonstrate a significant increase (P<0.05) 
in leptin level in patients compared to male 
control subjects. This is in agreement with 
the results obtained by Wang et al. (2003) 
and Stamatiadis et al. (2004)who found that 
leptin levels were higher in haemodialysis 
patients versus controls. 

In female patients leptin level shows a 
non-significant increase (P>0.05) compared 
to control subjects. This is consistent with 
the findings of Kagan et al. (1999) while 
leptin’ BMI shows a significant increase 
(P<0.05) compared to control subjects. 

Merabet et al. (1997) reported that: 
the rate of increase in serum leptin per unit 
BMI is higher in CRF patients than normal 
subjects. 

Odamaki et al. (1999) stated that 
leptin level in haemodialysis patients was 
not significantly different from that of the 
control subjects although patients showed 
lower BMI. 

Nordfors et al. (1998) reported a 
significant decrease in ob gene expression 
in CRF patients with an inverse correlation 
ob gene expression and leptin suggesting 
that hyperleptinemia in CRF down 
regulates ob gene expression. 

Comparing serum leptin level of 
patients treated by haemodialysis with that 
of predialysis patients, no significant 
difference was observed (P>0.05). This 
indicates that haemodialysis treatment has 
no significant effect on serum leptin. 
Hiemburger et al. (1997) found no 
significant change in body fat content or 
leptin level in patients with CRF after 12 
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months of haemodialysis. Also, Widjaja et 
al. (2000), reported that leptin is poorly 
cleared by low flux hemodialysis. 

Serum insulin level in this group of 
patients shows a non significant increase 
(P>0.05) compared to control subjects. 
Leptin is not correlated with insulin. This is 
in agreement with the results of De- 
Precigout et al. (2000), who found that 
there was no correlation between insulin 
and leptin levels. 

The absence of correlation between 
leptin and insulin in this group of patients 
may be explained by the low degree of 
insulin resistance indicated by low insulin 
level. Segal et al. (1996) stated that the 
difference in insulin sensitivity could result 
in different patterns of leptin response to 
physiological stimuli. 

Kagan et al. (1999) reported that the 
peritoneal clearance of leptin accounts for a 
small percentage of the daily leptin 
production. Arkuche et al. (1999) reported 
that leptin is eliminated by peritoneal 
dialysis although its clearance is restricted 
as compared with peritoneal clearance of 
smaller molecules such as urea and 
creatinine. 

In the group of patients on CAPD 
treatment the results of the present study 
demonstrates a highly significant increase 
(P<0.01) in serum leptin and leptin/BMI in 
male patients over male control subjects 
and a significant increase(P<0.05) in serum 
leptin and leptin/BMI in female patients 
over female control subjects. 

Leptin level shows a highly 
significant increase(P<0.001) in female 
over male patients in the same group. These 
results are in agreement with the results of 
Obeniche et ).له‎ 2002) who found that the 
mean leptin levels were 5 folds higher 
among CAPD-treated men and 7.5 fold 
higher among females of the same group. 

Hyperleptinemia in CAPD patients 
was out of proportion of obesity as 
evidenced by high leptin/ BMI. This was 
also reported by (Vignioble et al., 2002). 

Serum leptin level in this group of 
patients was higher than its level in the 
predialysis and hemodialysis groups of 
patients.This is consistent with the findings 
of Hiemburger et al. (1997) and Fontan et 
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al. (1999), and may be explained by the fact 
that visceral fat accumulates in patients 
treated by CAPD and may be a source of 
leptin production. Hamilton ef al. (1995) 
stated that omental adipocytes strongly 
expressed leptin mRNA in obese patients. 

Insulin level in CAPD patients is 
significantly increased (P<0.05) compared 
to control subjects. Leptin level was poorly 
correlated with insulin. This is consistent 
with the results of Pedro et al. (2002) but 
against that of Fontan et al. (1999) and 
Obeniche et al. (2002). 

No correlation is found between 
serum leptin and age, or between serum 
leptin and duration of dialysis. This agrees 
with the results of Merabet et al. (1997) and 
Fontan et al. (1999), who reported that 
there was no correlation between leptin 
levels and the number of years patients had 
been on dialysis. 
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ليبتين مصل دم مرضى الفشل الكلوى المزمن الخاضعين لطرق علاج 


هالة محمد الموجى * , سميحة gal‏ اليزيد عبدربة** ,زينب أحمد يسرى** و عبير عبد 
الفتاح على ** 
أقسام الكيمياء الحيوية الطبية* والباطنة العامة** كلية طب الأزهر بنات 


يعتبر اللبتين هرمون بروتينى تفرزه الخلايا الدهنية فى الجسم و لذلك فان مستواه فى الدم 
يرتفع فى حالات السمنة و يقوم الليبتين بدور كبير فى تنظيم الشهية وانتاج الطاقتبالجسم و له العديد 
من الادوار الآخرى. وتقوم الكلى باخراج الليبتين من الجسم ولذا فان مستواه يرتفع فى حالات 
الفشل الكلوى المزمن. 

وقد أجريت هذه الدراسة على 64 من مرضى الفشل الكلوى المزمن (33 ذكور و31 إناث) 

مقسمين الى ثلاث مجموعات تبعا لنوع العلاج الذى يتلقونه بهدف تقييم أثر نوع العلاج على 
مستوى اللبتين فى الدم 
المجموعة الأولى:وتتكون من 26 مريضا(13ذكور و13 (SU)‏ يعالجون بالعلاج التحفظى ولم 
يخضعوا للغسيل بعد. 
المجموعة الثانية:وتتكون من 24 مريضا(13ذكور و11 (GL!‏ يعالجون بالاستصفاء الدموى. 
المجموعة الثالثة:وتتكون من 14 مريضا(7ذكور و7 إناث) يعالجون بالغسيل البريتونى. 
بالاضافة الى 20 من الأصحاء(8 ذكور و12 إناث) كمجموعة ضابطة. وقد تم قياس مسنوى 
الليبتين والأنسولين فى مصل دم جميع المرضى وأفراد المجموعة الضابطة كما تم عمل تحاليل 
وظائف الكلى وقياس الطول والوزن لكل مريض على حدة للحصول على معدل كتلة الجسم. وقد 
أظهرت النتائج ارتفاعا ملحوظا فى مستوى الليبتين و مستوى الليبتين/معامل كتلة الجسم و مستوى 
الأنسولين فى مرضى مجموعتى العلاج التحفظى والغسيل البريتونى مقارنة بالمجموعة الضابطة 
أما مجموعة الاستصفاء الدموى فوجد فيها ارتفاع ملحوظ فى مستوى الليبتين والليبتين/معدل كتلة 
الجسم مع ارتفاع غير ملحوظ فى مستوى الأنسولين فى مرضى هذه المجموعة مقارنة بالمجموعة 
الضابطة. 

كما أظهرت النتائج وجود علاقة ايجابيه بين الأنسولين والليبتين فى المجموعة الأولى ولم 
يثبت وجود هذه العلاقة فى المجموعتين الثانية والثالثة. 

كان أعلى مستوى لليبتين فى المجموعة الثالثة يليه المجموعة الأولى ثم المجموعة الثانية 

بفرق غير هام احصائيا بين المجموعات الثلاثة. كما تبين ارتفاع مستوى الليبتين فى الاناث عن 
الذكور فى كل من المرضى والأصحاء وقد كان هذا الارتفاع ذا أهمية احصائية حتى بعد تعديل 
مستوى الليبتين حسب معامل كتلة الجسم 
لم يظهر مستوى الليبتين ارتباطا بطول مدة الغسيل الكلوى سواء الدموى أو البريتونى. 

ونستخلص من هذا تأكيد ارتفاع مستوى الليبتين فى مرضى الفشل الكلوى المزمن بغض 
النظر عن نوع العلاج الذى يتلقونه.كما أن العاملين الأساسيين المؤثرين فى مستوى الليبتين فى كل 
من المرضى والأصحاء هما الجنس ومعامل AES‏ الجسم,كما أنه يمكن استخدام مستوى الليبتين فى 
الدلالة على محتوى الجسم من الدهون. 
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